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ABSTRACT 

Dentistry equipment includes a voice alert device adapted to 
annunciate a status of the dentistry equipment or a process 
performed by the dentistry equipment. The voice alert 
device in various embodiments employs synthesized and 
recorded human voices. 
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VOICE ALERT IN DENTISTRY 

FIELD OF THE INVENTION 

[0001] This invention relates to controls for dentistry 
applications. Speci?cally, this invention relates to voice alert 
in dentistry applications. 

BACKGROUND OF THE INVENTION 

[0002] In the ?eld of dentistry, many different dental 
procedures are carried out in a dental of?ce that timing or 
depth reading is important. In tooth restoration and repair, 
dental cavities are often ?lled and/or sealed With compounds 
that are photosensitive, to visible and/or ultraviolet light. 
The compounds used in restoration or ?lling, commonly 
knoWn as light-curable compounds, are placed Within dental 
cavity preparations or onto dental surfaces and are cured by 
exposure to electromagnetic energy, such as visible or 
ultraviolet light, from a light-curing dental device. It is 
commonplace for this curing to be done With a hand held 
lamp system applied in close proximity to the ?lling com 
pound after the compound has been placed inside the 
patient’s tooth Where the cavity once resided. A prescribed 
amount and type of illumination is needed in order for the 
compound to cure into a hardened state. AlloWing a dentist 
to keep track of the amount of time that has transpired during 
this curing process helps to ensure that the curing process is 
complete and the composite resin is fully hardened. 

[0003] In the ?eld of dental Whitening process, a patient’s 
teeth are exposed to Whitening agents and/or light employ 
ing the use of a chair side lamp system, especially When a 
light activatable Whitening composition is used. The Whit 
ening composition is applied to the patient’s teeth and a 
prescribed amount of time and/or type of illumination from 
a chair side lamp system is used. The timing is important in 
making sure that a correct amount of time and/or light 
energy is used. 

[0004] In the ?eld of endodontics, a root canal procedure 
involves the ?ling and reamering of the canal to remove as 
much dead pulp and other diseased material and debris from 
the canal as possible Without actually reaching the apex. To 
keep track of the relative position of the apex in relationship 
to the cleaning and ?ling action is important to the ef?cacy 
and ef?ciency of the procedure. 

[0005] In restorative dentistry, the curing lamps employed 
today primarily employ a system of audible beep tones to 
alert a dentist of the time that has transpired since illumi 
nation Was started. Most often these lamps use prede?ned 
intervals betWeen beep tones. Typically this may be ?ve 
seconds betWeen beep tones. In some systems, the dentist 
often has to count the beep tones to knoW hoW long the 
illumination light has been left on. Other systems may have 
a more complex beep tone system such as one beep for ?ve 
seconds, tWo beep tones in rapid succession for ten seconds, 
three beep tones in rapid succession for ?fteen seconds, etc. 

[0006] Chair side teeth Whitening also employs conven 
tional beep tones or even stop Watches. Again, the decipher 
ing of the meaning of the beep, or Which function or 
procedure is controlled by the stop Watch may be confusing 
to a busy dental professional. Beep tones are used to indicate 
that a Whitening lamp has completed its Warm up cycle, 
nearly completed at this Whitening cycle, and fully complete 
With a Whitening cycle. 
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[0007] In root canal procedures, except for the use of a 
rubber stopper, there is no automatic indication of the 
process With relationship to the apex. 

[0008] Other systems may include a display device that 
acts as a count doWn or count up timer. This type of system 
in dentistry requires a busy dental professional to vieW the 
display device. 

[0009] All of the above mentioned methods for managing 
time or depth during dental procedures involve an extensive 
amount of manual tracking by a dentist or dental assistant. 
If the dental professional loses track of the amount of time 
a lamp has been applied to a patient, the dental procedure 
may have to be repeated to insure that either the curing or 
Whitening process is complete. This cycling leads to unpro 
ductive lengthening of the procedure for the patient. Some 
times, dental professionals may even err on the side of 
applying too much light energy, leading to increased cost. In 
other processes, such as endodontics, cycling may not be 
possible. 

SUMMARY OF THE INVENTION 

[0010] In vieW of the de?ciencies identi?ed above, it is 
desirable to have an easier and more ef?cient manner of 
alerting a dental professional of the cycle time or the relative 
depth. The present invention addresses these and other 
limitations of the prior art. 

[0011] The present invention relates to a control system 
having a built-in voice alert system for alerting a dental 
professional of the time, depth or stage in a dental procedure. 
The dental procedures may include dental restoration, dental 
Whitening and root canal procedures. The control system 
may also include a headphone or other private listening 
device, for example, so that only the dental professional Will 
receive the voice alert. In one aspect, the private listening 
device may be a Wireless listening device such as a Wireless 
radio channeling device or an infrared channeling device. 

[0012] In one embodiment of the invention, a dental light 
system includes a built-in electronic voice alerting system to 
alert the dental professional of the completion of a dental 
procedure. In one aspect, the light includes system a dental 
curing light. In another aspect, the light system includes a 
dental Whitening light system. 

[0013] In another embodiment of the invention, an apex 
locator includes a built-in electronic voice alerting system to 
alert the dental professional of the relative position of a root 
canal apex in relationship to the depth of reach during a root 
canal procedure. 

[0014] In yet another embodiment of the invention, a lip 
retracting device includes a built-in electronic voice alerting 
system to alert the dental professional of the completion of 
an in office dental Whitening procedure that may or may not 
utiliZe a light source. 

[0015] In one aspect, the electronic voice alerting system 
utiliZes an electronic voice generating circuit technology, 
similar to the technology used in electronic devices such as 
toys, cell phones, automobiles and other consumer electron 
ics, but With novel message content that is directed to dental 
applications. 
[0016] In still another embodiment of the invention, a 
dental lamp system includes an audible electronic voice alert 
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system having a novel approach to tracking time during the 
above mentioned dental procedures and other similar dental 
procedures. This audible electronic voice alert system uses 
an electronic device With prerecorded time interval state 
ments stored in the device. According to one embodiment, 
the alert system, in addition to giving indiscriminate beep 
tones at given intervals, or having a display screen display 
ing the stages of completion of a dental procedure, is also 
adapted to play a recorded voice that is generated When an 
electronic timer circuit is programmed to play the appropri 
ate electronic voice count alert through an audio speaker in 
the device, or a recorded voice is generated to alert the dental 
professional of the depth of reach in a root canal procedure. 
In one aspect, the message played may include time intervals 
or depth of reach, and may be programmed and in some 
embodiments, re-programmed. 

[0017] In a further embodiment of the invention, a dental 
lamp system having an electronic timer device is controlled 
by a microprocessor With an internal clock. The micropro 
cessor receives a signal so as to knoW When a lamp is ?rst 

turned on. At prede?ned intervals of, for example ?ve 
seconds, the electronic voice chip sends a recorded audio 
signal to a speaker to announce elapsed and/or remaining 
time to the user. In one embodiment of the invention, the 
speaker is disposed Within the light source. This process can 
be programmed to continue and announce. the time at ten 
second intervals When the voice chip releases a different 
recorded audio signal of “ten seconds”. Various time incre 
ments and corresponding audio signals can be programmed 
or selected according to the requirements of a particular 
dental procedure. 

[0018] In yet a further embodiment of the invention, a 
dental lamp system includes a prerecorded audio stream that 
can be con?gured to play a unique alert message at the end 
of a procedure. The pre-recorded audio signal can include a 
message such as “procedure complete”, “end of a ?rst cycle” 
When used in chairside Whitening procedures, or similar 
phrase. Additionally, the system can be con?gured to give an 
instruction to the dental professional at certain times during 
the procedure. Exemplary messages may include prere 
corded audio streams announcing, “the procedure is almost 
complete , please plan for the next step in the Whitening 
process”, “Whitening lamp Warm up cycle complete,” And 
“the apex is approaching.” Numerous and various such 
voice alerts are possible and are intended to be Within the 
scope of this invention. 

[0019] In a yet still further embodiment, the invention, 
includes a dental instrument having a voice alert system in 
any of the above embodiments coupled to an electrical 
control device. The electrical control device may include a 
microprocessor and a sWitch such as an electromechanical 
sWitch or a solid state sWitch. In various embodiments, the 
electrical control device is adapted to both alert the dental 
professional that the end of the procedure or the apex is 
approaching, and also turn off the light output, or the poWer 
to the ?le or reamer to end the procedure When the prede 
termined time period has expired or Where the prescribed 
distance to the apex is reached. This can further improve the 
ef?ciency and accuracy of a dental procedure and free the 
dental professional to take care of other matters Within 
earshot of the voice alert system rather than having to hover 
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around the patient or be close at hand to turn off the lamp, 
or to prevent any accidental reach of the apex in a root canal 
procedure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 illustrates a curing light system of the 
present invention used in curing dental restorative materials. 

[0021] FIG. 2 illustrates a lamp system of the present 
invention used in the dental Whitening process. 

[0022] FIG. 3 illustrates an apex locator system; 

[0023] FIG. 4 illustrates a control module for an apex 
locator; 

[0024] FIG. 5 illustrates, in block diagram form, an elec 
tronic voice alert system according to one embodiment of 
the present invention. 

[0025] FIG. 5 illustrates another embodiment of the 
invention comprising an electronic voice chip With prere 
corded time interval count alerts masked to the chip. 

[0026] FIG. 6 illustrates an embodiment of the present 
invention comprising an electronic timer schematic With a 
microprocessor control (illustrates a voice alert system 
coupled to an on/off sWitch, yet another embodiment of the 
present invention). 

[0027] FIG. 7 illustrates a prerecorded audio stream, 
another embodiment of the present invention. 

[0028] FIG. 8 ilustrates a voice alert system including a 
personal audio transducer. (head phone, ear-bug) 

[0029] FIG. 9 (FIG. 1a of D359z53360) simple one) 

[0030] FIG. 10 (FIG. 1 in D359z41741, except there are 
no Wings shoWn) 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] The detailed description set forth beloW is intended 
as a description of the presently exempli?ed embodiments 
provided in accordance With aspects of the present invention 
and is not intended to represent the only forms in Which the 
present invention may be prepared or utiliZed. It is to be 
understood, hoWever, that the same or equivalent functions 
and components may be accomplished by different embodi 
ments that are also intended to be encompassed Within the 
spirit and scope of the invention. 

[0032] Unless de?ned otherWise, all technical and scien 
ti?c terms used herein have the same meaning as commonly 
understood to one of ordinary skill in the art to Which this 
invention belongs. Although any methods, devices and 
materials similar or equivalent to those described herein can 
be used in the practice or testing of the invention, the 
exempli?ed methods, devices and materials are noW 
described. 

[0033] The present invention relates to a control system 
having a built-in voice alert system for alerting a dental 
professional of the time, depth or stage in a dental procedure. 
The dental procedures can include dental restoration, dental 
Whitening and root canal procedures. 
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[0034] Compact light sources, either hand held or 
mounted, can be used for curing composite materials used in 
tooth restoration or for tooth Whitening processes. 

[0035] Light curable composite resin ?llings have become 
the standard for ?lling dental cavities in dentistry today. A 
hand held lamp system 100, as illustrated in FIG. 1, is held 
in close proximity to a composite resin material located, 
such as Within a cavity in a patient’s tooth. The handheld 
lamp 100 subjects the composite material to a prescribed 
type and amount of light for a prescribed period of time in 
order for the composite resin to cure into a hardened state. 
AlloWing a dentist to keep track of the amount of time that 
has transpired during this curing process is critical to ensure 
that the curing process is complete and the composite resin 
is fully hardened. 

[0036] FIG. 1 shoWs a curing light 100 including voice 
alert according to one embodiment of the invention. The 
curing light 100 includes a housing 102. The housing 102 is 
adapted to contain and support a plurality of components 
including, for example a poWer module, such an electrical 
battery (not shoWn), a light source module 104, including, 
for example, a halogen arc light bulb, a light emitting diode, 
an incandescent light bulb, a ?uorescent light bulb and a 
variety of control components such as, for example sWitches 
and indicators. In the illustrated embodiment, the housing 
101 includes a proximal end 106 and a distal end 108. The 
curing light includes a main poWer sWitch 110, a light 
control sWitch 112 and battery status indicators (e.g., charg 
ing 114, battery charged 116). 

[0037] According to one embodiment of the invention, the 
curing light 100 also includes a timer device 118 adapted to 
control a duration of illumination of the light source module 
104. In the illustrated embodiment, the timer device an 
includes an elapsed-time and/or remaining time indicator 
120, increment time 122 and decrement time 124 buttons a 
start and/or stop timer sWitch 126. 

[0038] In a further aspect of the invention illustration as 
illustrated in FIG. 1, the curing light 100 includes an audio 
transducer. In the illustrated embodiment, the audio trans 
ducer disposed Within the housing. The transducer is dis 
posed adjacent to one or more apertures in an outer surface 
of the housing so that sound Waves generated a by the audio 
transducer or received by the audio transducer can be readily 
coupled to an ambient medium, such as air. In one embodi 
ment of the invention, the transducer is a miniature loud 
speaker. 

[0039] According to various embodiments of the inven 
tion the miniature loudspeaker includes a moving coil 
speaker or a pieZo-electric audio transducer device. In 
another embodiment of the invention, the audio transducer 
includes a microphone such as, for example, a moving coil 
microphone, a pieZo-electric microphone, or a capacitive 
microphone such as, for example a condenser microphone, 
an electret microphone or a miniature integrated circuit 
microphone array. In still another embodiment of the inven 
tion, the transducer includes a single integrated device 
adapted to provide both loudspeaker and microphone func 
tionality. 

[0040] In the illustrated embodiment, the apertures 130 for 
the audio transducer device are shoWn disposed on a cir 
cumferential surface of the housing 102. In another embodi 
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ment of the invention, the apertures for the audio transducer 
device may be disposed at the proximal end 106 of the 
housing. In still another embodiment, the housing does not 
include apertures for sound transmission. 

[0041] Instead the audio transducer is adapted to couple 
sound to the ambient air through a Wall of the housing 101, 
so that no aperture is required. In still another embodiment, 
the Wall of the housing forms an integral portion of the audio 
transducer so that, for example, the Wall of the housing may 
include a specialiZed region formed of a material, such as a 
ceramic or a polymer having pieZo-electric characteristics. 
Thus, the specialiZed region is adapted to receive a signal, 
such as an electrical signal, and responsively vibrate to 
produce an audio signal in the ambient air. 

[0042] In the illustrated embodiment, the housing also 
supports a volume increment sWitch 132 and a volume 
decrement sWitch 134. According to this embodiment, the 
volume of audio signal generated by the audio transducer is 
controllable according to an operator input applied at the 
increment 132 and decrement 134 sWitches. In addition, 
according to one embodiment, a mute button 136 is sup 
ported by the housing 102. By application of a mechanical 
input to the mute button 136, a user can activate and 
deactivate an audio output and/or audio input of the system. 

[0043] In still another aspect of the illustrated invention, 
the housing 102 supports an electrical coupling device such 
as, for example, an electrical plug receptacle 140. In one 
embodiment, the electrical receptacle is a standard submin 
iature electrical plug receptacle, as is knoWn in the art. 

[0044] The electrical plug receptacle is adapted to receive 
an electrical plug thereWithin, or otherWise couple the curing 
light 100 to a remote audio transducer. In this Way, an 
operator can receive audio signals from the curing light 100 
and send audio signals to the curing light 100 by Way of, for 
example, a headphone/microphone. Thus the audio signals 
produced by the curing light 100 can be received by the 
operator Without the received signals being heard by, or 
disturbing a patient. 

[0045] In operation, a curing light according to the inven 
tion is used to apply electromagnetic energy, such as, for 
example, ultraviolet radiation, to a dental composition. The 
dental composition may include, for example, one or more 
monomer materials and/or one or more polymer materials 
along With additional material such as ?llers and reinforcing 
material. The dental composition is applied in an uncured 
state to a prepared dental surface such as, for example, a 
tooth or bone surface of a dental carie. 

[0046] After application of the uncured material, the out 
put electromagnetic energy the curing light is applied to the 
uncured composition. This electromagnetic energy alloWs or 
accelerates curing of the dental composition, so as to 
strengthen an adhesion betWeen the dental composition and 
the dental surface as Well as to harden the dental composi 
tion into a robust ?lling or adhesive. 

[0047] The properties of the cured dental adhesive depend, 
in part, on the intensity and duration of the applied energy. 
Thus it is knoWn to apply a curing light to a composition for 
curing in established time intervals. The duration of such 
time intervals may be measured using an external chronom 
eter, such as, for example, a kitchen timer or WristWatch. The 
duration of the time intervals may also be measured and/or 
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controlled by a timer device integrally formed as part of the 
curing light. The duration of time elapsed an/or a binary 
indication of process completeness may be provided by, for 
example indicator lights provided on the curing light. 

[0048] According to the present invention, the curing light 
includes an audio system for providing audio output adapted 
to indicate a status of a curing process. For example, the 
audio system, in various embodiments, includes a timer and 
a sound generator. The sound generator receives control 
signals from the timer and responsively produces linguistic 
audio signals in a human-understandable language corre 
sponding to an elapsed or remaining time in a particular 
curing cycle. For example, the audio signals indicate, 
according to one embodiment, hoW many minutes have 
elapsed since the light source 104 Was illuminated. 

[0049] In another embodiment, the audio signals indicate 
hoW many minutes remain before the illumination of the 
light source 104 is scheduled to be automatically or manu 
ally terminated. In yet another embodiment, the audio sig 
nals indicate elapsed or remaining time in terms of a fraction 
or percentage of a pre-programmed or adaptive processing 
cycle. Thus the sound generator generates a statement, 
according to one embodiment, that includes a phrase such as 
“processing is half done” or “curing is ?fty percent com 
plete.” 
[0050] The language of the audio signals produced by the 
audio system may, in various embodiments, include any 
known human language, including combinations of Ian 
guages and specialiZed or novel languages. In particular, the 
system may be adapted to respond in any knoWn language 
such as English, Mandarin, French, Italian, and German, 
among others, or in concurrent or sequential combinations 
of languages. 

[0051] In another embodiment, the information reported 
by the audio system includes measured or sensed informa 
tion. Accordingly, in a particular embodiment of the inven 
tion, the curing light includes a sensor system adapted to 
detect a state of cure of a particular composition, such as by 
a variation in re?ectivity With state of cure. Responsive to 
such a detected state of cure, the audio system makes an 
audio report such as “curing eighty percent complete.” 

[0052] In another embodiment of the invention, the audio 
signals include information related to a status of the curing 
light system. Accordingly, in one embodiment, the audio 
system is adapted to provide messages indicating that the 
curing light is ready to operate such as “ready”, that the heat 
sink is approaching or has reached an operational tempera 
ture threshold; “heat storage capacity approaching—shut 
doWn in tWo minutes” and similar messages. 

[0053] In still another embodiment, a curing light accord 
ing to the invention includes an audio system that can report 
on battery status; indicating, for example that the battery is 
25 percent depleted, 50 percent depleted, 90 percent 
depleted, etc. 

[0054] Additionally, in various embodiments of the inven 
tion, the audio system provides messages con?rming the 
receipt of operator inputs. Thus When the operator presses 
the main poWer sWitch 110 to turn poWer on, the audio 
system responds With, for example, the message “poWer on” 
or “system noW on.” If the operator presses the light control 
sWitch 112 With the light source module 104 in the un 
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illuminated state, the light source module 104 illuminates 
and the audio system reports “light on.” If the operator 
presses the light control sWitch 112 With the light source in 
the illuminated state, the light source module 104 turns off 
and the audio system reports “light off.” 

[0055] In a further embodiment, the audio output signal is 
used to con?rm an operator instruction or command, or to 
ansWer an operator question, as to for example system 
status, When the operator instruction or question is received 
by the system in audio format. In other Words, in one 
embodiment, the system is adapted to receive voice input 
commands from an operator and to respond With informative 
responses in audio format. 

[0056] In another embodiment of the invention, the audio 
system is adapted to report on a selection of a particular 
curing cycle or other programming choice. For example the 
audio system may identify a curing cycle, in a menu before 
selection, and/or after selection to con?rm a selection that 
has been made. Thus a curing or other processing cycle may 
be identi?ed according to its duration, according to a duty 
cycle, according to a particular generic or brand name of a 
composition to be processed, or according to any other 
parameter associated With operation of the curing light 100. 

[0057] One of skill in the art Will understand that the 
aforementioned reports and signals are not intended to 
represent a comprehensive list of messages. Rather, they are 
merely exemplary of the many states and signals of a dental 
curing light that are amenable to reporting by a linguistic 
audio system. 

[0058] FIG. 2 shoWs, in perspective vieW, a lamp system 
according to the present invention. The lamp system may 
include a dental Whitening, imaging or curing lamp system 
600 according to one embodiment of the present invention. 
The lamp 600 includes a lamp head 602 having a lamp head 
housing 604 and a light guide 606. The lamp head 602 
provides the light that, for example, activates a Whitening 
substance or curing composite applied to a patient’s teeth by 
directing the light through the light guide 606. This lamp 
system may be used in a dental of?ce or a dental laboratory. 

[0059] The lamp housing 604 and head 602 may be made 
of any polymeric material, for example, a polymer that can 
be molded or cast; or a metal or metallic alloy. Suitable 
polymers include polyethylene, polypropylene, polybuty 
lene, polystyrene, polyester, acrylic polymers, polyvinyl 
chloride, polyamide, or polyetherimide like ULTEM®; a 
polymeric alloy such as Xenoy® resin, Which is a composite 
of polycarbonate and polybutyleneterephthalate or Lexan® 
plastic, Which is a copolymer of polycarbonate and isoph 
thalate terephthalate resorcinol resin (all available from GE 
Plastics), liquid crystal polymers, such as an aromatic poly 
ester or an aromatic polyester amide containing, as a con 

stituent, at least one compound selected from the group 
consisting of an aromatic hydroxycarboxylic acid (such as 
hydroxybenZoate (rigid monomer), hydroxynaphthoate 
(?exible monomer), an aromatic hydroxyamine and an aro 
matic diamine, (exempli?ed in US. Pat. Nos. 6,242,063, 
6,274,242, 6,643,552 and 6,797,198, the contents of Which 
are incorporated herein by reference), polyesterimide anhy 
drides With terminal anhydride group or lateral anhydrides 
(exempli?ed in US. Pat. No. 6,730,377, the content of 
Which is incorporated herein by reference)or combinations 
thereof. 
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[0060] In addition, any polymeric composite such as engi 
neering prepregs or composites, Which are polymers ?lled 
With pigments, carbon particles, silica, glass ?bers, conduc 
tive particles such as metal particles or conductive polymers, 
or mixtures thereof may also be used. For example, a blend 
of polycarbonate and ABS (Acrylonitrile Butadiene Styrene) 
may be used for the lamp housing and head. 

[0061] Generally, polymeric materials or composites hav 
ing high temperature resistance are suitable. 

[0062] Suitable metal or metallic alloys may include stain 
less steel; aluminum; an alloy such as Ni/Ti alloy; any 
amorphous metals including those available from Liquid 
Metal, Inc. or similar ones, such as those described in US. 
Pat. No. 6,682,611, and US. patent application Ser. No. 
2004/0121283, the entire contents of Which are incorporated 
herein by reference. 

[0063] A liquid crystal polymer or a cholesteric liquid 
crystal polymer, one that can re?ect rather than transmit light 
energy, may be used, either as a coating or as the main 
ingredient of the housing 604 and/or lamp head 602, to 
minimiZe escape of light energy, as described, for example, 
in US. Pat. Nos. 4,293,435, 5,332,522, 6,043,861, 6,046, 
791, 6,573,963, and 6,836,314, the contents of Which are 
incorporated herein by reference. 

[0064] The lamp head 602 is attached to a ?rst end of a 
boom 608. The lamp head 602 is positionable With respect 
to the boom 608 and has a Wide range of motion With respect 
to the end of the boom 608. The boom 608 is supported by 
a mast 610. In the illustrated embodiment, the boom 608 is 
pivotally mounted to the mast 610 at a point on the boom 
608 closer to a second end of the boom 608 than the lamp 
head housing 604. 

[0065] The boom 608 is adjustably positionable With 
respect to the mast 610. The boom 608 has both a rotational 
and a tilt range of motion With respect to the mast 610. A 
counterWeight 622 on the second end of the boom 608 
provides a counterbalance for the lamp head 602. 

[0066] The mast 610 is attached to the base 612. In the 
illustrated embodiment, the mast 610 is ?xed With respect to 
the base 612. In the embodiment shoWn, base 612 is a rolling 
base having a plurality of arms 618 extending radially from 
a center 616 of the base 612 Where the mast 610 is attached. 

[0067] The boom 608, mast 610 and base 612 may be 
fashioned out of any polymer or metal, such as those 
mentioned above for use in the lamp housing 604. Here, 
since the boom 608, mast 610 and base 612 are less likely 
to be subjected to any potentially high temperature environ 
ment, the suitable materials need not be of high temperature 
resistance. On the other hand, structural integrity is a more 
desirable feature. 

[0068] In the illustrated embodiment, a caster Wheel 620 is 
coupled to a respective distal end of each of the plurality of 
arms With respect to the center 616 of the base 612. The 
caster Wheel 620 is adapted to contact, and thus to be 
supported by, a surface, for example, a supporting ?oor. In 
one embodiment of the invention, at least one of the caster 
Wheels 620 includes a braking mechanism that prevents the 
caster Wheel from rolling When the braking mechanism is in 
a locked position. In another embodiment of the invention, 
a plurality of caster Wheels 620 includes the braking mecha 
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nism. In a further embodiment, a plurality of caster Wheels 
620 includes individual respective braking mechanisms. 

[0069] The rolling base 612 enables the entire lamp sys 
tem 600 to be positionable With regard to a patient in a dental 
chair. The rolling base 612 shoWn here is merely exemplary. 
Other types of rolling bases are contemplated Within the 
scope of the invention. In addition, the mast 610 in other 
embodiments of the invention may be axially rotatable With 
respect to the base 612. According to one embodiment of the 
invention the mast 610 is curved and the curve accordingly 
de?nes a concave side 624 and a convex side 626 of the mast 
610. 

[0070] In the embodiment illustrated, a poWer pack 614 is 
attached to the mast 610 on the convex side 626. The poWer 
pack 614 includes controls for the lamp system 600. 

[0071] The housing of the poWer pack 614, the rolling 
base 612 and rollers 620 may also be made out of any 
polymer or metal providing structural integrity, such as the 
materials mentioned above for use in the lamp housing 604. 
Here, since the rolling base 612 and rollers 620 are also not 
subject to. a potentially high temperature environment 
(unlike the poWer pack housing 614, the lamp housing 604 
and the head 602), the suitable materials may not have the 
capability of high temperature resistance. 

[0072] In operation, the lamp system 600 is positioned 
With respect to the patient in a dental chair (not shoWn). The 
location of the poWer pack 614 on the mast 610 enables the 
lamp system 600 to be operated Whether the lamp system 
600 is positioned to the right or to the left side of the patient. 
The curvature of the mast 610 enables the lamp system 600 
to be positioned With respect to the patient such that the 
poWer pack 614 is located aWay from the patient making the 
lamp system 600 easier to operate. 

[0073] FIG. 3 is a How chart shoWing one embodiment of 
the start process of the lamp system that is executed by the 
control system of lamp 600. 

[0074] At step 730, the control system receives a “start” 
signal from the lamp controls 710. The “start” signal acti 
vates an initialiZing process that includes determining 
Whether the light source 300 and light guide have reached 
their usage limits. The control system stores a light source 
usage limit, a light guide usage limit, and a Whitening/curing 
procedure time limit that is divided into preselected time 
periods. 

[0075] At step 732, the control system checks Whether the 
light source 300 has been used longer than the light source 
usage limit stored in the control system. The light source 
usage limit is, for example, 100 hours. The control system 
monitors the time that the source 300 is on and adds this 
value to the amount of time accumulated from previous 
treatment procedures, if any. When the “start” signal is 
received from the lamp controls 710, the control system 
compares the accumulated light source on time With the light 
source usage limit. If the light source usage limit has been 
exceeded, the control system proceeds to step 734. If the 
light source usage limit has not been exceeded, the control 
system proceeds to step 736. 

[0076] At step 734, the control system activates the light 
source replacement indicator 152 in the lamp head 102. In 
a ?rst embodiment of the control system, the control system 
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continues With the process of starting the lamp system 100. 
In this embodiment, the control system proceeds to step 736. 
In a second embodiment of the control system, the control 
system does not alloW the lamp to be turned on. In this 
embodiment, the control system proceeds to step 738. In 
either embodiment, the control system is reset When the light 
source 300 is replaced. 

[0077] At step 736, the control system determines Whether 
the light guide usage has exceeded the light guide usage 
limit stored in the control system. The light guide usage limit 
is typically the amount of time of a single Whitening or 
curing treatment. The light guide usage limit is, for example, 
sixty minutes. The control system, as mentioned above in 
step 732, monitors the time that the light source 300 is on. 
The control system Writes the amount of time that the light 
source 300 has been on since the beginning of a treatment 
procedure to a recording device on the light guide 106. The 
recording device is, for example, a memory integrated 
circuit 246‘. When the “start” signal is received from the 
lamp controls 710, the control system compares the light 
source “on” time stored on the recording device in the light 
guide 106 With the light guide use limit stored by the control 
system. If the light guide use limit has been exceeded, the 
control system proceeds to step 738. If the light guide use 
limit has not been exceeded, the control system proceeds to 
step 740. 

[0078] At step 738, the control system disregards the 
“start” signal With regard to turning the light source 300 on. 
That is, the control system does not alloW the lamp system 
100 to operate if the light guide lifetime has expired. This 
portion of the control system acts to prevent the light guide 
from being reused. The light guide 106 is intended to be a 
single-use device to be discarded after each Whitening or 
curing treatment. 

[0079] At step 740, the control system starts the lamp (i.e. 
turns on the light source 300). 

[0080] At step 742, the control system monitors the Whit 
ening or curing treatment procedure time. In this step, the 
control system monitors the time that the light source 300 is 
on. The monitoring procedure of the control system is 
described beloW With regard to FIG. 16. 

[0081] FIG. 4 is a flow chart shoWing one embodiment of 
the monitoring process of the lamp system that is executed 
by the control system illustrated in FIG. 14. 

[0082] At step 742, the control system monitors the dura 
tion of the Whitening or curing treatment, that is, the control 
system monitors the light source “on” time. 

[0083] At step 744, the control system determines Whether 
the elapsed procedure time has exceeded a preselected time 
period. Here, the preselected time period is some portion of 
the overall treatment time such as one quarter of the total 
treatment time. If the elapsed procedure time has not 
exceeded the preselected time period, the control system 
continues to monitor the treatment duration (step 742). If the 
elapsed procedure time does exceed the pre-selected time 
period, then the control system proceeds to step 746. 

[0084] At step 746, the control system activates a proce 
dure indicator light, for example one of the lighted indicators 
150 described above With regard to FIG. 6. In one embodi 
ment, the control system activates another lighted indicator 
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150 as each treatment portion time elapses so that if, for 
example, there are four lighted indicators, all four are lit at 
the end of the treatment procedure. In another embodiment, 
there is a single lighted indicator to indicate the time 
progression of the treatment. In this embodiment, the light 
indicator has varying ?ash rates to indicate the hoW much 
time has elapsed since the start of treatment. The control 
system then proceeds to step 748. In yet another embodi 
ment, a voice alert system is used to alert the dental 
professional of the progress of the treatment, as described 
above. 

[0085] At step 748, the control system adds the time that 
the light source has been on to the accumulated time that the 
control system has stored from previous treatment proce 
dures, if any. The control system also Writes the time that the 
light source has been on to the light guide recording device, 
such as the memory integrated circuit 246‘. The control 
system then proceeds to step 750. 

[0086] At step 750, the control system determines Whether 
the overall process time has elapsed. The overall process 
time is the time duration of the Whitening or curing treat 
ment. If the overall process time has not elapsed, the control 
system returns to step 742, monitoring the Whitening/curing 
duration. If the overall process time has elapsed, the control 
system proceeds to step 752. 

[0087] At step 752, the duration of the Whitening/curing 
treatment has elapsed and the control system turns off the 
light source 300. 

[0088] FIG. 5 shoWs another embodiment of the invention 
in Which an apex locator system includes a linguistic audio 
system. The endodontic apex locator system 1200 includes 
a signal transmission medium such as a coaxial signal Wire 
1202. The signal Wire 1202 is adapted to be coupled to an 
apex locator ?xturing device 1204. 

[0089] The apex locator ?xturing device 1204 includes a 
support clamp portion 1206, an insulator portion 1208 and 
a contactor portion 1210. The support clamp portion 1206 is 
adapted to be removably but ?rmly coupled to a tooth 1212 
of a dental patient. The support clamp portion 1206 is 
adapted to support the insulator portion 1208 Which, in turn, 
is adapted to support the contactor portion 1210. 

[0090] During the performance of a root canal procedure, 
an endodontic ?le, reamer, or other appropriate tool 1214 is 
used to excavate a pulp chamber and root of the tooth 1212. 
A surface of the tool 1214 comes into contact With the 
contactor 1210 and an electrical signal received from the 
signal Wire 1202 is electrically coupled to the tool 1214. 

[0091] The signal Wire 1214 is coupled at a second end to 
a processing device 1216 that is adapted to generate the 
electrical signal and produce a measurement based on, for 
example, an impedance of the tool 1214 and tooth 1212 
system. 

[0092] In response to the measured impedance, or other 
signal, the processing system 1216 produces an image on a 
display screen 1218 of the system. In various embodiments, 
the image is textural and/or graphical, and represents a 
spatial location of the tool 1214 With respect to a root canal 
1218 of the tooth 1212. Although the apex locator ?xturing 
device 1204 is shoWn coupled to the balance of the apex 
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locator system 1200 by signal Wire 1202, a Wireless apex 
locator ?xturing system is also Within the scope of the 
invention disclosed hereWith. 

[0093] In one aspect of the invention, the apex locator 
system of the invention is adapted to allow excavation and 
shaping of the root canal 1218 Without perforation of the 
root Wall or of the portion of the periodontal membrane 
located at the apex 1222 of the root. 

[0094] In one aspect of the invention, the apex locator 
system includes a tray 1190 adapted to the convenient 
storage of various dental instruments and/or materials. 
According to one embodiment of the invention, the tray 
1190 is readily removable to alloW steriliZation of the tray as 
in, for example, an autoclave. 

[0095] In another aspect of the illustrated embodiment, the 
monitor screen 1218 of the system is pivotally and/or 
removably coupled to the boom 103 of the support structure 
at ball joint 902. In still another aspect of the illustrated 
embodiment, the apex locator system 1200 includes a poWer 
pack 1192. 

[0096] According to one embodiment of the invention, the 
poWer pack supplies operative electrical poWer to the bal 
ance of the apex locator system by Way of an electrical cable 
1194. Still further embodiments of the invention include 
digital processing apparatus such as, for example, a micro 
processor Within the poWer pack 1192. The digital process 
ing apparatus is adapted to control and process signals of the 
endodontic apex locator system. 

[0097] In one embodiment the invention includes the 
combination of a support structure 100 With an endodontic 
apex locator system such as that disclosed in US. patent 
application Ser. No. 60/594,388 the disclosure of Which is 
hereWith incorprorated by reference in its entirety. 

[0098] FIG. 6 shoWs a further embodiment of an apex 
locator system according to the invention including a hand 
held control module. The illustrated embodiment 1650 
includes a visual indicator device and a linguistic audio 
system according to the invention. The illustrated embodi 
ment includes a housing 1652 having an upper surface 1654. 
The housing also includes, according to one embodiment, a 
coupling 1653. The coupling 1653, in the illustrated embodi 
ment, supports a ?rst signal Wiring 1655 adapted to be 
coupled to the probe, and a second signal Wire 1657 adapted 
to be coupled to a return contact according to the invention. 

[0099] In one aspect of the illustrated embodiment, the 
upper surface 1654 includes a plurality of lights 1656 such 
as, for example, light emitting diodes. In other embodiments 
of the invention, the lights 1656 are gas discharge lamps, 
such as, for example neon lamps, incandescent lamps, 
?uorescent lamps, arc lamps, or combinations of the fore 
going. In still another embodiment of the invention, the light 
1656 is replaced by, or supplanted by, non-illuminated 
devices such as re?ective liquid crystal indicator devices. 
Also shoWn is an audio transducer 1660. The audio trans 
ducer is adapted to couple audio voice signals to the ambient 
air as described above in relation to FIG. 1. 

[0100] According to one embodiment of the invention, an 
illumination state of the lights 1656 corresponds in analog 
fashion to a measured proximity betWeen the probe and an 
apex of a subject tooth. According to one embodiment of the 
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invention the lights and 1656 are arranged in a linear array, 
and are adapted to be illuminated successively starting With 
a ?rst light at one end of the array and proceeding to the last 
light at the other end of the array. Thus illumination of the 
?rst light indicates an extreme distance betWeen the probe 
and the apex of the subject tooth, and illumination of the last 
light indicates an extreme proximity betWeen the probe and 
the apex of the subject tooth. 

[0101] According to one embodiment of the invention, the 
lights are adapted to remain illuminated once illuminated 
until a corresponding level of proximity has again been 
passed. Accordingly, the set of lights indicating a greater 
proximity than a current position of the probe With respect 
to the apex of the tooth forms a “bar” having a longitudinal 
dimension that varies With proximity to the apex of the 
tooth. 

[0102] Another embodiment of the invention, one or more 
lights 1656 proximate to one end of the set of lights are 
adapted to emit a different Wavelength of light than the light 
emitted by one or more other lights of the set of lights 1656. 

[0103] Accordingly, for example, green lights may be 
illuminated When the probe is far from the apex of the tooth. 
YelloW lights may be illuminated When the probe is at an 
intermediate distance With respect to the apex of the tooth, 
and red lights may be illuminated When the probe is near to 
the apex of the tooth. 

[0104] One of skill in the art Will appreciate that other 
arrangements of lights, or other visual indicators, are found 
in various embodiments of the present invention. For 
example, the lights may be arranged in a nonlinear sequence, 
such as a curved arrangement, a circular arrangement, a 
spiral arrangement, or any other arrangement including 
combinations of the foregoing arrangements. Also, the lights 
may be arranged in a tWo-dimensional array, or even a three 
dimensional array, depending on the requirements of a 
particular application. 

[0105] According to still another embodiment of inven 
tion, the apex locator system housing 1652 includes a 
multi-pixel indicator such as, for example, an LED display 
screen, a gas discharge display screen, or other display 
screen adapted to present status information in a visual 
representation. In various embodiments, the multi-pixel 
indicator is present alone, or in combination With other lights 
1656 or visual indicators. 

[0106] In still another embodiment of the invention, the 
apex locator does not include a visual indicator, but com 
municates With a user purely by Way of audio signals, 
including linguistic audio signals. 

[0107] In a further aspect of the illustrated embodiment, 
the upper surface 1654 includes an on/off sWitch 1658. The 
on/off sWitch is, in various embodiment, a pushbutton 
sWitch, a toggle sWitch, a sliding sWitch, a rotary sWitch, a 
key sWitch, or any other sensing device appropriate for 
on/off control of activation state of the apex locator system 
1650. 

[0108] According to another embodiment of the invention, 
the apex locator system 1650 includes an audible indicator 
providing information related to status of the system, includ 
ing information related to proximity betWeen the probe and 
an apex of a subject tooth. The audible indicator may 
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provide information in the form of tone signals, buZZes, 
music, and synthesize or recorded voice signals. 

[0109] In still another aspect of the illustrated embodi 
ment, the upper surface 1654 of the apex locator system 
1650 includes a battery status indicator 1658. 

[0110] The instrument can also be ?tted With electronic 
and digital capability along With a USB connector for 
connecting to a USB port of a computer equipped With or 
having capability for connection to medical practice man 
agement softWare, to enable the recording of the root canal 
procedure. 

[0111] For example, according to one embodiment of the 
invention, a chronological record is made of a plurality of 
proximity values corresponding to sensed distances betWeen 
the probe and an apex of a subject tooth. Thus, a plurality of 
distance readings may be made by the apex locator system 
1650. According to one embodiment of the invention, this 
plurality of distance readings is digitiZed by an analog to 
digital converter to produce a corresponding plurality of 
digital values. The plurality of digital values is stored on a 
recording medium for future reference. 

[0112] According to one embodiment of the invention, the 
recording medium includes a semiconductor memory device 
such as, for example, a ?ash memory device, a magnetore 
sistive memory device, a random access memory device 
such as a static random access memory device, an optical 
memory device, or any other appropriate memory storage 
medium as is knoWn in the art. 

[0113] According to another embodiment of the invention, 
the above-mentioned storage of proximity data onto a 
recording medium includes transmission of the from a 
processor Within the housing 1652 into a storage device by 
Way of, for example a Universal Serial Bus (USB) port. 

[0114] In another embodiment of the invention, proximity 
data is transmitted, by Way of storage on a storage medium, 
by optical communication channel, by electrical communi 
cation channel, or by Wireless syndication channel, to a 
patient information system. According to one embodiment 
of the invention, the proximity information is stored in a 
record of the patient information system that corresponds to 
a particular patient. In addition, the record may include 
information correlating the proximity information to a dental 
practitioner, or to various other factors such as equipment. 

[0115] According to one embodiment of the invention, the 
store proximity to his available for future reference for use 
in relation to, for example, future and procedures, or for 
demonstrating, for example, an absence of injury to the 
patient. 

[0116] One of skill in the art Will appreciate that conven 
tional practice involves manual or electronic probing of a 
tooth to establish depth of penetration, folloWed by appli 
cation of a rubber collar 101, as shoWn in FIG. 1, to a dental 
instrument to indicate a limit of further excavation. The 
above-described electronic system Will facilitate and 
improve the e?iciency of root canal procedures by reducing 
or eliminating time otherWise required for probing and 
application of rubber collars. Instead, feedback, such as 
audio (or other sensory e.g., visual, tactile) feedback is 
provided to a dental practitioner in real time. The feedback 
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is provided in real time, and indicates to the dental practi 
tioner the characteristics and consequences of an ongoing 
root canal excavation. 

[0117] When a Whitening composition is applied to a 
patient’s teeth in a dental o?ice Without employing a light 
source, dental professional also tracks the amount of time 
the composition stays on the teeth. Avoice alerting system 
may be incorporated in, for example, a lip retracting device 
used in the process. 

[0118] In FIG. 7, a lip retracting device 10 for retracting 
a user’s upper and loWer lips (herein “lips”) for facilitating 
examination and/or treatment of the mouth and/or teeth. 
When used, the retractor 10‘ draWs back the lips, Which 
retracts the cheeks, to expose the mouth so that a health care 
professional can more easily see the teeth and Work on the 
teeth and/or mouth. 

[0119] The retractor 10‘ includes tWo spaced apart channel 
retainers 12‘ and 14‘, also knoWn as ?anges, for retaining tWo 
corresponding portions of the lips for examination and/or 
treatment of the mouth or teeth. When used, the retractor 10‘ 
draWs back the lips, Which retracts the cheeks, to expose the 
mouth so that a health care professional can more easily see 
the teeth and Work on the teeth and/or mouth. 

[0120] The tWo channel retainers 12‘ and 14‘ are for 
retaining the ends of the lips, approximately Where the upper 
and the loWer lips intersect. More particularly, the tWo 
channel retainers or ?anges 12‘ and 14‘ are adapted to cup the 
lips and bias them open to expose the teeth for treatment 
and/or examination. 

[0121] Aresilient member 20‘ is incorporated in the retrac 
tor 10‘ to interconnect the tWo channel retainers 12‘ and 14‘ 
together and to function as biasing means. The resilient 
member 20‘ has tWo arches, one on either side of the center 
portion 22‘. The resilient member 20‘ can be formed as a 
single piece integrally molded or attached to the inside side 
Walls 28a‘ of the channel retainers 12‘ and 14‘, or it can be 
formed in tWo halves separately connected to the mid 
portion 22‘, also integrally molded or attached to the inside 
side Wall 28a‘ of the channel retainers 12‘ and 14‘. 

[0122] In the ready position (before insertion of the retrac 
tor into the mouth), the resilient members 20‘ are arched 
outWardly With respect to the center portion of the retractor 
10‘. As further discussed beloW, When the retractor 10‘ is 
inserted into the mouth and the tWo channel retainers 12‘ and 
14‘ cup respective portions of the lips, the resilient members 
20‘ provide a retractive force to retract the lips radially 
outWardly for examination and/or treatment. This retractor is 
especially useful for the Whitening process. 

[0123] An optional tongue retainer 22‘ can also be 
approximately centrally positioned relative to the tWo chan 
nel retainers 12‘ and 14‘. The tongue retainer 22‘ of the 
present embodiment can also include a trough 23‘. Further, 
it can be integrally formed on the mid-portion of the resilient 
member 20‘ and thus be attached to the channel retainers 12‘ 
and 14‘ via resilient member 20‘. When incorporated, the 
tongue retainer blocks the tongue and limit the tongue to the 
back vicinity of the mouth, thus enabling access to the 
lingual portion or back of the teeth for examination and/or 
treatment. In short, the tongue retainer is con?gured to 
minimiZe interference by the tongue during treatment and/or 
examination by a health care professional. 
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[0124] In this embodiment, the resilient member 20‘ acts 
not only to connect the channel retainers and to bias them, 
but also to connect the tongue retainer to the channel 
retainers. If the tongue retainer 22‘ is not incorporated, the 
resilient member 20‘ Would simply extend from one channel 
retainer 12‘ to another channel retainer 14‘ at a substantially 
uniform Width. 

[0125] The channel retainers 12‘ and 14‘ resemble a cur 
vilinear c-channel in that they include an arcuate race 26‘ and 
tWo channel side Walls 28a‘, 28b‘. The channel side Walls 
28a‘, 28b‘ resemble a bell shape and include a maximum 
Wall dimension at approximately the mid-point 34‘ and tWo 
smaller tapered tips 36‘ at the ends thereof. In one embodi 
ment, the inside side Wall 28a‘, Which is intraoral as further 
discussed beloW, is slightly larger relative to the outside side 
Wall 28b‘. HoWever, the relative dimensions can be reversed 
or can be the same Without deviating from the functionality 
of the lip retractor 10‘. 

[0126] The side channel retainers 12‘ and 14‘ further 
include an interior surface 30‘ and an exterior surface 32‘. 
The arcuate race 26‘ comprises a radius of curvature 31‘ 
adapted to mimic the curvature of the side of the lips When 
the lips are in the opened position. Because this curvature 
may vary depending on the siZe and age of the user or 
patient, the retractor 10‘ may be implemented With varying 
radius of curvatures 31‘ to ?t the varied shape of the 
particular user/patient. 

[0127] The arcuate race 26‘ may also include an irregular 
curvature or tWo or more different radiuses of curvatures. 

For example, the loWer region 38‘ of the radius of curvature 
31‘ may have a larger radius than the upper region 40‘ or vice 
versa. If implemented, the irregular curvature can vary the 
amount of retraction of the portion of the lip that is seated 
Within the arcuate race to vary the amount of retraction 
betWeen those portions of the lip. 

[0128] The retractor 10‘ may also be made by injection 
molding or casting a thermoplastic material such as polypro 
pylene, polyethylene, polystyrene, polyester, polycarbonate 
or the like. More preferably, the retractor 10‘ is made by 
injection molding pigmented polypropylene and is opaque 
White or colored having a smooth ?nish. 

[0129] Additionally, FIG. 7 also shoWs tWo Wing-like 
?anges 100 extending from the outside side Wall 28b‘ of the 
channel retainers 12‘, 14‘. The Wing-like ?anges 100 can be 
molded or cast integrally With the channel ?anges or retain 
ers 12‘ and 14‘. The Wing-like ?anges are designed for ?tting 
the retractor 10‘ to the slots formed on a cone section of an 
output port or light guide of a lamp source used in a teeth 
Whitening process, or to the slots in any examining cone. 
The examining cone may include a voice alert system, such 
that When the retractor 10‘ is ?tted into the cone, a timing 
device is actuated. When the time period is concluded, the 
voice alert system alerts the dental professional of the 
progress or completion of the procedure. 

[0130] In another embodiment, as shoWn in FIG. 8, the lip 
retractor 10 may include four channel retainers including 
tWo side channel retainers 12, 14 for retaining the ends of the 
lips, approximately Where the upper and the loWer lips 
intersect, and tWo lip channel retainers 16, 18 for retaining 
the mid-section of the upper and loWer lips. More particu 
larly, the four channel retainers or ?anges 12, 14, 16, 18 are 
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adapted to cup the lips and bias them open to expose the 
teeth for treatment and/or examnination. 

[0131] The retractor 10 also includes a plurality of resil 
ient members 20, for example, four resilient members, 
Which are incorporated in the retractor 10 to interconnect the 
four channel retainers 12, 14, 16, 18 together and to function 
as biasing means. Each channel retainer includes a race, an 
inside side Wall, and an outside side Wall, and Wherein each 
resilient member is integrally molded to tWo outside side 
Walls of tWo adjacent channel retainers and includes an arch. 

[0132] An optional tongue retainer 22 is shoWn approxi 
mately centrally positioned relative to the four channel 
retainers 12, 14, 16, 18. The tongue retainer can also be 
positioned asymmetrically about the tWo channel retainers 
16 and 18. The tongue retainer 22 comprises a trough 23 and 
is attached to tWo channel retainers 12, 14 by a pair of 
secondary resilient members 24. 

[0133] When incorporated, the tongue retainer 22 and the 
secondary resilient members 24 cooperate to block the 
tongue and limit the tongue to the back vicinity of the mouth, 
thus enabling access to the lingual portion or back of the 
teeth for examination and/or treatment. In short, the tongue 
retainer is con?gured to minimiZe interference by the tongue 
during treatment and/or examination by a health care pro 
fessional. 

[0134] TWo Wing-like ?anges 100 extending from the 
outside side Wall 28b‘ of the channel retainers 12‘, 14‘. The 
Wing-like ?anges 100 can be molded or cast integrally With 
the channel ?anges or retainers 12‘ and 14‘. The Wing-like 
?anges are designed for ?tting the retractor 10‘ to the slots 
formed on a cone section of an output port or light guide of 
a lamp source used in a teeth Whitening process, or to the 
slots in any examining cone. The examining cone may 
include a voice alert system, such that When the retractor 10‘ 
is ?tted into the cone, a timing device is actuated. When the 
time period is concluded, the voice alert system alerts the 
dental professional of the progress or completion of the 
procedure. 
[0135] The Wing-like members or ?anges can be made of 
the same material as the rest of the retractor or of a more 

sturdy polymeric material or composite. Additionally, it can 
also be opaque or colored even if the rest of the retractor 
maybe colorless or clear. 

[0136] The voice alert system, Whether used in curing 
composites, Whitening teeth, or locating the apex of a root 
canal, may employ an electronic voice generating circuit 
technology. 
[0137] FIG. 9 shoWs a schematic for an audible electronic 
voice alert system. The alert system includes a novel 
approach to tracking time during, for example, either dental 
bleaching or tooth restoration procedures. In one embodi 
ment, this audible electronic voice alert system uses an 
electronic voice chip 900 With prerecorded time interval 
count alerts masked to the chip. The voice chip 900 com 
prises an electronic timer circuit 902. A dedicated micro 
controller 904 coupled to an audio transducer 906, such as 
a speaker, is adapted to produce synthesiZed voice 
announcements in response to output signals from the timer 
circuit 902. Instead of having indiscriminate beep tones at 
given intervals, as in prior art systems, a recorded voice is 
generated When an electronic timer circuit is programmed to 






